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(54) PILOT SIGNAL EXTRACTING CIRCUIT 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a pilot signal extracting 
circuit which can be integrally formed on a semiconductor wafer. 
SOLUTION: A pilot signal contained in an FM stereo composite 
signal outputted from an FM detecting circuit is detected and a 
detecting signal corresponding to the voltage level (amplitude) of 
that pilot signal is generated. A pilot signal extracting circuit 30 is 
provided with time constant circuits 100 and 200. This time 
constant circuit 100 or the like is equipped with a charging circuit 
for intermittently charging a capacitor thereof and a discharging 
circuit for intermittently discharging the capacitor and by performing 
intermittent charging/discharging operation on the capacitor of 
small electrostatic capacitance, a great time constant is set. 
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HISE^S»lHlKa)ai*®HI^»-:5L''rf!lSB/<-f n-v h^i 
i — T It fltmm<oifrE/ <;u;^. li-l-© a. it 

[»*«5 3 IS«a2lZ*5t^T. 
flE^SaialBI*. ffirEB3S«<SaJI=ck^T«l&**ti. 

flE®3SE«t*SSP33*l^SirE®35&aias©-tix-e*t(i. Br 



«UE3E«csasHs^ai*. ?femfflrofiEh'7>v:^^ 
wt^i^at-r-s/w p-y m-^tttbiiiKo 

[0001] 
[ o o O 2 1 

U:M&$€-^]!i^& Lll-l^j3 J:CXR€-^$f9^-r^ FMffi 
HIilK**LrU^-S. C<DFMSfilHlK(4s -^h'J-v^ 

*r=fcl^Tt,X^U:i-«[^«-^l=a«**i.fc/<'f P-y h 

ttlcBrSroSfiiSIEiritSUfcffifei*, ;i(0/<-f P'y 

:i-aiSlHlK(*J-C-(*. P U L ((a;*i[^S8;i'— BK^ffl 
U^TC©«P*/W P-y h«^l=l^»!Lf=«#«feSEL 

[00 033 *fc. FMacaia>4>J=:i*» ;^T^u:4-«c2lia 

nt=^>"7il'tt3l*<S«-tSfc*i>. iE5tl=/WP-y Hi 

[O O O 4] H7 I*. «6SE<D/<-f P he-^aaJHK© 

fliBE^*^Stf&f)„ C®/^ P-y K^l#ttailllK2 O 
O-CI*. /WP-:; h^-^lCl^SSUfcl 9 kHz(»<i^$ 

-fp^ h^i-^rosff U''<iH=i6i:r=i>Ti/-y-2 0 2*< 

*-r-6«ai<i-^*<Mi!)it'ISS2 O 4A^e>tll*I^F4^'^>. 
[000 5] 

-e ^ U^ i: t ^ 5 pgffiA* & o fc . 

[000 61 *S§1«I4. ca)J:-5tC^I=:ffi^-Ci1ft$*l 
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[0 0 0 7] 

a>T>-y-*fflt^fc«*-efe-3r4,/<-f p^/ he^ttui 

■& c t A<BrflB t * « . 
[0 0 0 8] 3>T>-y-tZR>r^a>^mB3£$«JS 

fflia5i:**A/T»jEaiHl»*fll)a-r-5ti:*l=, 

aiiS^^ro^'f 5>^?"$$i|ffl|-r-5w<S:l::J:y. ai/-T>-y- 
[DO 0 9] ^fc. ±^Lf=B*^StlHlK«*. ieij3J:i; 

ti-<fcy, /^-i-p-v m-^^Srfcic^ai-r'Sis^^H 

[0 0 1 O] mi *JJ:t;m2<D^"f 5>^^ftll^SP 

l-S■^*t^r ^ -f 5 X^rosil® ^ -5 X -f ^ U -c t> 
Sialic. ±aiLfc3feBc^jtigK:3t^Ki4, ?CSffla)/< 



[0 0 1 1 ] sf=. Jia^ Lfc^^aisiKi*, mssE^js&aj 

MtC&-t*S-il=J:y. /Uav hm#$Srfc(-1tai-r 
•StBS^Hi:. -M«6aiS*lfc/<-rP-y ^■^l■^*<5fi5^U 
[0 0 1 2] ^fc. «giE«l&gBfcJ:i;mSEJ!cajgI5ro-?-tL 

[O O 1 3] 

MS<i«ro«/«*si-riaT?a5S. hi i-*-rFMS<i« 
It. m&m^sim^ 1 1 . f&-^m& ^ z . espfiss 1 

PlalKl 9, /WP-y Hi#aaiIslK3 0^^^l?1t^ 

[O O 1 4] T>7^-^2 OI-J:oTg<BLfcFM^iiaa; 
{i-^^SBSjfili<SlalKl 1 lcj:oTit1@Ufc«. m&» 

mssi 3A^&^lA$tLi>@Sl!fes@■^$;'s$-r«ci:lc 

rBiraift:7H';u^ 14. 161*. *raSjftigiISi51K 1 5© 
Sira33J;i;»ISI::iSlt&*xTfcy, A**4xi)*rBlS5S 

Eissi 514. fprnm^-p ^ -i 4- . lesaffl-r*— 

[DO 15] y S-v KEIKl 71*. A*$*tS*Pi!l®5S 

e#*Kfij#T-tiii@-r-5. FM^jftinssi 814. us-y 

hIalKl 7A^P>al:^$^^•5S^e-^co{i■^lr*^LTFM 

^sfiiESSfTd. ;^^u:j-aiiiiaKi 914. FMefeafeia 
»i 8A^e)ai**^^*FMttat«©x■TU'3^^I■&li■fl■lz 

^^fifc-r-S. c<7)x5^^;^^tiSlHlK1 9(4. 19 

kHz O/W P hffi-^f=l^^ Ltr 3 8 k H z (DH^mS 
^*^fi£Lrfcy. C<Di^^{i#^»iaLfc1 9 k H z 

[00 1 6] /^-fP-;/ h^-^4AitiE°l%3 014. FM^ifiE 
IsiKi SA^&m^StlSFMX-T-U^tl^ffi-^IC^^tV 

s/<-r p-v h^i-^$ttfcBL. ^(Dmrni^^ti- (SflS) 1= 

l£i:fc«SUJm^*±*t-*. E2I4. /Uav i-^mb 

51=. /^-fP-y h«-^ttailHl^3 014. »ta3 2. 3 
4. FET36. 38. -f>/<— ^ lalK4 O . mMmm 



(4) 



2003-1 52666 



[0O1 7] -:&<D F E T 3 6 1*. KI=X-xU;fa 
mm^^ 9A>6Ui^$tt* 1 9 k H z<D(^SH1t-^A<A* 
S*tTi3ys KH'>A<«ta3 2a)-:^4igJ3J:i;^Sa 

(Vdd/2) l=:««$*i-CL^-5, <fe:*(DFET 

1 9 kH zOl^ai^-^A^-O/^— 4«lHlK4 0$^LrA 

^j^Fttrfcy, y-xA<«et3 4(©-^sifej:i;i^3e» 

loo 18] 1 9 k H z05HS8<i-^l-J:-3rS^fl*)l:iF 

ET 3 6A<;^>«^8l='S:■^r«ta3 z<D--^mit<m&m 

(4I-S«$itt«»„ Crofcto. FET3 6A<;l-7ttfig<Dra 

tzlf/Uav Hi^A^^saisiK 1 0 0lcA**n-5. 

1 9kHzO!)H»8ffi#l4/Wn'y he#(=H«BU 
Tl^i.fc«>. e!IS.Ii/<'r O-y h(l-l^®mffA<Vdd/d$ 

[0 0 1 9] 1 9 kH2®|gflS«#*SlKLfcfi 

^ir * oTSfflWiz F E T 3 8 vtt®tc>S orSIS 
3 4ro-:^4gA«BS®i4l::SSI**i.-5. c<t)fcto. FE 
T 3 8*<:i-7«ffia)faif=i+/<-f a hfi-^A<i*56aiilK 

2 O orrA*i**ti). ^^li, /^-fa-y 

Vdd/2 J: y tE-S^HSB^roi^d^attJStvSHW 
S^%d<fT^tL. ■^(0^%£l]:AA<^:gais]K2O0{=AA 

[0 0 2 0] ^^aiHl^l CO 14. jSta3 2^^^LrA 

^m-tio ^saiiK2oott. »tt3 4*^j-L 

«g«<:^#<««^. ^SaislKioo. 2 0 0(omAQ 

SA<<k=fcl=±^L. ^i!il8*ill4 2Ave.ai*i*+i««^a3 

Ui>t, ^SaiUKlOO. 2 0 0©ai*«ff!b<fiT 
Mi!lii4@S§4 2A^&tbA$^-&«im«#<DSSU'< 

[002 1] I93f4. ^^aniKi oooi^m-yavi? 

$^-r@-C&^. 3".;^. ^£a[alK2 0 0tS:$:6«II=l^ 

l:fill«^*Lru^•l). a3(c^-r<fe3ic. *sit6Ji$fii<o 

^SaSKl 0 01*. =i>7^>-9-1 1 O. mBEtfcRSi 
1 2 . 114. ttQIiie 116. 

sspi 1 8^^ljl-cl,^•5o mattKisi i 21*. =i>-t 

>-9-1 1 0<Dfis^SlitA*miIi:*tfc®L. c:«)U:«t 



jSSi^i&cr^mE^i 1 4^&i)^,^l*St®lHIK1 1 60 
Kfts^saic-r-s. JtsisjKi 1 414. Pai^iwicjEsa 

35*«<S-r4Ci:f=J:yai/7*l/-9-1 1 OSlfta-r-5. 

cossmniKi 1 414. ssssmEstx-r -y^ 
t$#A/-c«ija**i,-cfcy. X'r-y5'*<:i->ttfili-^Eo 

®3iE*<«if&**v«o KffilHl^l 1 614, ftl^Ml^ 

ttmm3E^3SE-rci:lcj:y=i>T=>-9-1 1 o^sscs-r 
■S. «!|jLl4. ^©StmialKl 1 614. SS3iEiHlB&i:X'(' 

JtE-^jfet^l-aVT^tz-y-l 1 OA'>t>-ffirom3ilA<flftBi? 
tt-&. 1 1 814. 3&%IslKl 1 41=^ 

-6a>5*>-y-i 1 oo^taastttmiaKi i 6i=j:« 

a>T*>-!#-i 1 orottSiSS^lftS-r-S. crojtScmiS 
SiSSSPI 1 8A<^jftmiSS^^*S!:i**l£L-Cj3y. 

Ml* w * I- o tN-ci4^aj-r -5 . 

[0 0 2 2] ca>J:5l=. 4:^16fi$ffi(0^£aBII» 1 O 
0(4. n>7=>tM 1 0\zti\^xrSXtifJtji^mmmi^t: 

L. :*:#35i:RSa*^-r-5lHlK. ■r'5:*o*.:*:^'Ec1limS 

ttS^'&Ci:**-??**. JEmilKl 1 4'V>ifcmiHl 

K1 1 6-ei4, BfSa)«3a*3>T>-9-1 1 OI=ttt&. 
fe-5LN|4a>7=l/-9-1 1 OAN&ttai-r-5*i|{S|lSif -5*^ 

ijttBf!)fti4H^cWici7*3*i.-5fcit>. ^-ro 
5c:fcA<T?#-5. LfcA<or. ftSaiHlKioo. 20 

0«$t?yWP-y m^ataiHlKS 0±t*:$^|i®tt:Sffi 

#aailHJ^3 o±«:$:*:titr/M@<b-r-5ct*<r-§^*. 

[ O O 2 3 ] ^f=. :$:|gt&)^^<7?^%a[slK 1 O 0 14. 
3t*!r«5*jeS^SIJ 1 1 8l=J:o-C=J>-r>-y-1 1 Of::« 

R'5:C,-l*-S^tl=J:y. /WPy h«-^$«ffcl=ttffl-r 

■5>c^:A<-c#*, Cttl=:<ty. flUxtf/W P hli#$ 

[DO 2 4] 04(4. E^JgaiSKl O O a)Mf«:A«|)^«tj£ 
S^-rSlKB-rfe^. B4(=^-rJ:7l=. ^saisKi 
OOI4. a>Tr>-9-1 1 O. 3£I|3SEIh1K1 4 0. FET 
142. 144. ISO. 154. 156. V^t 
4 6. 1 52. SBEtbttS 1 6 O . T > K0K 162. 
16 4. 5)-SSl 7 o$^A/-c«i«**vrt>-5o 

[0025] 2-3<©FET1 42. 1 44ICj:or*U 
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t> ai * * ti smsE i: 1^ i: ?£mm357b<afefi£ $ tt -5 o . * 

fc. :Z<D%mn^(0±f&^ ^ H A<X-< 1 4 6 IC 

1 <hT-fP^:^-< •:;T2 t F E T 3(Zj:oT<SfiE*ttr 
l^So T-^P^/^-< *:/^2l*. p^-^':^;^FETlt 

fclZc*:y«J5fc*ttTl>^o TV KI51S&1 6 2CDUl:^(l-^ 
A<ltlg n^-V'^f-^UF ETCD^— hl^A* $ tfCt>«) i: 
tic. ^(Dai*m-^<7>lftS*-<>/^—^'lslKl -^r 
SIe L fcfi-^A^ p^-vt-Jl/FETO) h 13 A * * tt-C 
iN^o Lfzfi<^X. ::^;)T:^^</x-<•v5^2(*. T>K 
liiKi 6 2a>a*ifi-^A^^W U^^^^^i^'^^^t^SII:^ 

fc. FET3f±. T-ro^f:^^ -j^2i}<:ty^m(Dt^ 
ICF ET 1 4 4a>-tr— h • K U-OFbI SiSStS-CtSfiet' 
«wi:lCj:y. FET 1 4 4lCcfc*®S£«l&»ff«5tSI 
f C Jh * It ^ fc i6 CD ti 0) T? * o 
[0026] A-f'V^I 4 6 3{)<:*->tt®fr>Sr-5i:. 
aisllSl 4 0 3!)<aSI*4xfc-:&<DFET 1 4 2CD>f-H 

i:flfe:Sa)FET 1 4 4a>y— hi:A<fta**tfcttfi|lC3& 

-:^CDFET1 4 2lCgia**tfc^m3SlHl^1 

4 O f r J: -3 T±« * 4x « SasK H cmsS^^te^cO 
FET14 4a>V— X- KU'-f>rai34i3K*X*o COS 

SStfc. x>r*v^1 4 6*<:i-:7tt®|r3S:^^. FET1 

[0027] ±a£LfcSm3SEH]Kl 4 O fc cfct/ 2 0<D F 
ET 1 42. 1 4 4*^®3S««&a5lw*rJ6^4o X-f-;/^ 

14 6. T > KiuK 1 6 2 A<m ^a>9^^ xfmmw^ 
m-rso ^fc. ±aiLfcFET 1 4 2itsa3EiHiKi 

4 0lwFET1 5 O^Sa^^*^-y-^:ii:lCj:y , a 

1 oojsaass^ss-r^:^^^^^^— iHiKA< 

T3tS^H^)o x>r'y^i 5 2f*X>r-vTi 4 6i:I^C 
1 6 40!)aAfl-^a>tfiSlci£i:-C:^V:*-:7JRffi*<«IWS 

[0028] x>r*v^i 5 2*^^>tfefigic3&:'5t. sa 

gtSBl 4 0 3!l<«fil*tufc-^a)FET 1 4 2(Dy-h 

-sfzi^!). ^msLiiBi 4 oic^fcox^jastt-ssassit 

l5r$l^i:m3£*^flfe*<X>FET 1 5 0(DV-X • KU-<> 
raictaitt«o COSSEA^ =i>5^>-9-1 1 0lcS«$ 

[0029] {SL. F ET 1 5 OlC3Stt^a3lE^P 

1 0A^P>lttSlSiyUi-rci:l*-e#ftl^fci6. *^ 
Jfiff^SST?!*. FET 1 5 0CDV— XaiCFET 1 5 4. 



1 5 6lCc*:oT«fit$*t*S«<0*U>hS^-IslKA<S 
fiiaF*tTt^*o 2 0CDFET 1 5 4. 1 561*^— hl^ 
±*<ft»**tTfcy. FET 1 5 4ir±i$Lfctfc«m3SE 
A<3S*^/c<t ^l::. 1^ i:®3£*<fife:»05 F E T l 5 6CDV- 

T 1 5 6 li. K 110 (DSafifflllCD 

«B^lC«fi|$*LTfey. F E T 1 5 6 ic35*tsaa4. 
=i>7^>^^l 1 0lcg®S*tfca<5A«tttB**v«Ci:lc 

[0 0 3 0] ±3SLfrSa3Sia»1 4 0i3J:i;40(DF 
ET142. 150. 154. 1 5 6 *<a3EtfemSiJfC*f 
iS-r^o X-<':;5^1 52. T>KIsl^1 64*<m2<D4? 

-<s>y*ijffliajic**j£"r*o ^fc. ®ait«si 6o 

I*. :^^x4iSdF-ir:Hi*n$ix«>3>-x>-9-i i o<Z)«Ta 
•7-<•:^x4g^^cm*P**t*KSSaIHlK1 OOCDA 

i^setH*ffiTtsteaj*«i^**L-cj3y. ^f^xs 
^icg3*n*ifx-&:3>'r>-9-i 1 ocD<ffi^aiE(D:^*<-7-f 

^hXiffi^FfcBi^DStt-SA^ffiEcfc y 

^XJS^(cgift3*iX*=l>^>-9-1 1 0(D4g^mEa)^ 

A<'7 -< -^xiffi^icfflijn * A* miEcfc y t * tNii^ 

[003 1] T> KSiB 1621*. — :&<7) A*^TICRlf 
^a>/^;UX{l-^A<A***t. fl6*a>A*Sg^l::®IEittt 
SI 6 0<DlfSea*4g^*<SSI*ttriN-6o bfc3b<o 
■C. =i>7^V+M 1 ocoig^miEo:^)!)<^saiHlKi o 
0(Z)A*J®IEci:y t*:*t^ii'&lc. T>K[slKl 6 2*n 

[oo 3 2] r:^ KlHlKi 6 4ii. -:^cDA:^as 
•?-l::»SSi 7 oA^e,^i*^?*t-SRl^S<D/^;^x^l^A<A 
**tt. te:*(DA*«B^lcaiEJtR«1 6 0<7)RlEHi* 
M^^A^fte^$n■Cl^-&o Lfc;b<o-C. 3>7^>-9-l 10 
a>4gT®EEcD:^A<B#SSS[HlK 1 o 0(7)A:ti®Ecfcy =b/h 

^l^iS'&lC. 7> KEIBI 6 4:6^t>mStD/^;UX<i-^*< 
ffi***t*o ±iSLf=»ra»1 7 OA<*JftBaSEKS^ 

[0 0 3 3] ^i-SSl 7 Oli. T> KEliai 6 ZO—fS 
(DA*«S^I=A***tfcA;ux«-^$BfS<;5»Stt;"C» 
HLTffi*^'&o Jbi$Lfc<fc3lc. C(D^^^a)/<;UX 
(i-^l*. 7>K151K1 6 4(D-:^COA*5g^l::A*i*H 
«)o B#SaislKl O OI±C<75c):5?5:«fiK^^LTfcy . 

[0 0 3 4] ^^asil&l OOOi!)f^gate^l::=i>^> 
■9-1 1 OA<Jfea**tTl^ti:i>Ji'&-¥>. ^SaSKl 0 0 
a>A*aaA^±»«|SJlcfc«a^lcli. a>T^>-9-1 i 

o(D5S^®a(D^A<^saiHi^i o o(7)A:^mBEcfcy t 
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A<ttl*J**V«t^ Lfc*<oT. ^-f -^^^ 1 4 6C0^*<Pb1 
[003 5] C(7>3tmi!lf^(^cJ:oT3>5^>-tM 

1 o <DS8^mE*<Bts»iiiK 1 oooA^ma^ta^fc 

1 0O5S^miEcJ:y C(DA:^®BEC0**<ffil^«^f3(*. 

x-f 5 2<D^3b<ra^^Wlc;i->ttffi(cfj:y. z 

•9-1 1 O (3!>3g^SaA<^^»!HJ!» 1 0 0(7>A*«EE«fcy 
t ffi J* W l::® OS ^ t? * *t * o 
[0 0 3 6] ±aiLfc2 0<7)T> KEIKI 6 2. 

1 6 4A^&a**tL«2aa(7)/^;uxe^*jttt-r* 

T:^KIiKi 6 2/)^t>Hi*^?^^'5/^;^x(t■^(7)^a. 
— ita)**^^^ K!11K1 6 4A>?)ai:ti*iX'5>/^;ux 
m^cDT^i-^-f it«*:y t.:;fe#i^f=«^>. 2-:5a)T>KlHl 

Ki 6 2. 1 6 4(D-ttL-e4x*^e>i^i:^rat£it/<;ux(i 

[0 0 3 7l3&j3. Jii^LfcRSaislttl OO-el*. 2 
OCOT > Kiaffi 16 2. 1 6 4 *^ t) — -< it^<^>5: 

-5/<;uxe-^sai:^-r^tcy)ic^ssi lo^mi^tz 

20<DT> KEIKI 6 2. 1 6 4(7>-ttt-P*tlCA*"^'* 
cfcdl^LTt cfcl^o T>KIH1K1 6 4<;>-*(7)A 

:^5flBfi5l::»SSl 7 o^WA-r-Sd^l^cty. i3>5^> 

-9-1 1 oojEm^Hcfey t»B^ra<7>*A<a<<ts<fc3 

<DA:^5g<ffllw^®gl 7 0^tSA-r*t«.*:t^o fe-St^ 
f*. »BS1 7 0*lSiy»<c:i:(3j:y. 3>7^>-9-1 

[DO 3 8] ±aiLfc^^B[isiisi oo-ei*. a 

5>fci6(C. FET 1 44. 1 5 0(D-€-n-e+t*^:i">ttSS 

[GO 3 9] H5(i. ^SaiElKCTjglf^eil^^-rS^S 
T-fc-So S5lc^-rKSaisitt1 O O Aii. B4|Z^L 
tcKSSlEliSi OOICSI^LT. »S»1 7 0*fil||»i-* 
ttitlZ^ 2 0<DF ET 14 4. 15 O ^ h^/^$ 
StMLfr 20CDFET 1 4 4 A. ISOAlr^MLfc^ 



[0040] melt. MOSMOJFET (FET) (D^tf 

^--htgWity-hgL^^M-r^-^f^icfey. 5^ 

4B3iEI*3tft:-r«o *Slt6ff^«8-Cf(*. 3t«aaE*^<L 
XT^V<?mrS^^< Ltzl^fzlSb. FET14 4A(7>y 

fct^fc*. FET1 soAcoy— H8w*/h*<i:ffiic. 
y-h:^LS:^^5Sffi(3SS'r^o FET 
144A. 1 5 O Aa>^*t-€^*Ly— h^SiSm^S^ii-^ 
C t f r J: o T 1 3femiSJS ftHiSff * i± S 
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